1I n t r o d u c t i o n
There is a growing number of studies that examine mechanisms for implementing Pareto efficient outcomes in a subgame perfect Nash equilibrium. 1 Most previous results of experimental tests of these incentive schemes were discouraging. We find encouraging new results for the compensation mechanism. This mechanism has been tested in somewhat complex games, in which the best decisions are not independent of the beliefs about what strategy might be selected by the other player. 2 We look at a simple game, identify tensions between individual incentives and other motivations that distort incentives, and pin down what makes the compensation successful or unsuccessful.
In the trust game, one player, the investor, has the choice of investing or not investing in a project that is administered by the other player, the allocator. The investment is always successful: the amount invested multiplies in value. However, the allocator controls the proceeds of investment: he may keep the total amount for himself or split it evenly with the investor (Berg et al. (1995) ). The economist's prediction for this game is that a selfish allocator will always keep all proceeds from an investment rather than share with the investor. A selfish investor who understands the allocator's situation knows that any investment will be lost, and so will choose not to invest. However, both investor and allocator are better off if the investor sends the money and the allocator returns the fair share. 3 Social scientists across many disciplines have found trust games helpful in thinking about phenomena ranging from the strength of political institutions to the effectiveness and sustainability of development projects.
We look for an institution to change the game from a social dilemma to a game in which cooperation is sustainable as an equilibrium. We add another stage, a contracting stage, to the trust game in which the allocator can make a binding commitment to pay the investor some amount if she chooses to invest. 4 The idea is straightforward: in the mechanism, subgame perfect equilibria are Pareto efficient. The equilibria imply a transfer from the allocator to the investor. The amount of the transfer is at least as large as the amount the investor would receive if she were not to invest. Coase (1960) presents an example similar to our game: a rancher's cattle stray onto the farmer's property and damage the crops. Coase argues that the efficient outcome will result because the farmer would have an incentive to pay the rancher to reduce the number of straying cattle.
We show that the mechanism was largely successful at increasing efficiency, and that the participants played reasonably close to the subgame perfect equilibrium, with qualifications. On the other hand, many experimental researchers have found that behavioral theories can characterize aspects of decisions that standard theory cannot. So, we also examine a few behavioral sources of hypotheses. According to taste for cooperation (Palfrey and Rosenthal (1988) ), individuals have a natural tendency to be nice. We also consider fairness theory (Prasnikar and Roth (1992) ), according to which individuals dislike unequal payoffs. According to crowding out (Deci (1971) ), some individuals have an inherent tendency toward cooperative behavior. This tendency may be damaged by mechanisms providing financial incentives for such behavior because the introduction of an incentive scheme can repress the expression of altruism. Hence, mechanisms that provide weak financial incentives (too small to change monetary best responses) lead to less cooperation than if there had been no mechanism at all-in contrast to the equilibrium prediction of no effect. At the same time, mechanisms that provide strong financial incentives (strong enough to change monetary best responses) lead to more cooperation than if there had been no mechanism at all-in accordance with the equilibrium prediction of an effect. We also consider a signaling theory (Bracht and Feltovich (2008) ), according to which a choice by the allocator of the largest possible offer amount is a signal 3 We use terms such as theoretical prediction, equilibrium prediction, or prediction of game theory to mean the combination of appropriate equilibrium concepts (usually subgame perfect equilibrium) and the assumption that preferences concern only players' own monetary payoffs. We acknowledge that this is an abuse of terminology, as game theory itself makes no assumptions about what form preferences take; different preferences may lead to different theoretical predictions. 4 The game we look at is modeled after work by Varian, regarding preplay contracting. The term compensation mechanism was introduced by Varian (1994a,b) .
that the allocator intends to split the proceeds of investment. Think of signaling as a good will gesture by allocators. Consequently, behavior following a given offer amount should depend to some extent on which other amounts were permitted; specifically, investment (if investors interpret this behavior as signals) and splitting (if allocators actually are signaling) will be higher when the offer amount is the highest possible. We see some systematic deviations from our predicted equilibrium, but this behavior is consistent with participants trying to signal cooperative intentions similar to those observed in other experiments. The rest of the paper is organized as follows. Section 2 describes the new game. Section 3 presents the experimental design. Section 4 discusses the hypotheses. Section 5 describes the results and discusses findings of the related literature. Section 6 concludes.
2P a y f o r I n v e s t
We begin by describing the exact form of our three-stage game, which we call Pay for Invest.F i g u r e 1 shows a standard trust game with two players (investor, allocator). We introduce a prior stage to this game where the allocator can announce a number, indicat i n gt h ea m o u n tt h a th ew i l lp a yt h ei n v e s t o ri f she chooses Invest. This announcement is binding: once the allocator offers a contract, he is obligated to carry it out. Figure 2 shows the subgame of the Pay for Invest after a side payment of s is chosen. 
4H y p o t h e s e s
The theoretical observations lead to the following hypotheses.
Hypothesis 1 The frequency of Invest will be higher following an offer amount of 3 or 2 than following an offer amount of 1 or 0.
Hypothesis 2 The frequency of Invest will be the same following an offer amount of 1 and 0.
Hypothesis 3 The frequency of Split will be the same following any offer amount.
While these predictions are clear, there is some reason to think the actual impact of the compensation mechanism might be different.
Individuals may have a natural desire to be nice, 7 a hypothesis that has received a fair amount of support in prior experiments. 8 If the investor transfers 2 units to the allocator, then the allocator gets 8 units. This implies a cost of cooperation of 1/4. However, if the allocator transfers 4 units, then the investor gets 4 units. This implies a cost of cooperation of 1. Hence, if there is a utility from seeing someone else's satisfaction increased, we may expect more cooperation from investors than from allocators. This motive gives rise to the conjecture that the propensity to cooperate differs across the two types of players.
Furthermore, if there is a utility component in cooperation above and beyond the monetary gain, then an announcement of an offer amount of 1 might suffice to tempt the investor to invest. Hence, the allocator may not need to buy out the investor entirely in order to induce such investment. This leads us to replace hypotheses 1 and 2 with hypothesis 4.
Hypothesis 4 The frequency of Invest will be higher following an offer of a side payment of 3 or 2 or 1 than following no side payment.
Individuals may have a natural taste for fairness, 9 a hypothesis that has received a fair degree of support in prior experiments. 10 If an offer of a side payment of 2 is announced, then the investor invests and the allocator keeps the return of investment. In such an equilibrium, the allocator's payoff is 6,a n d the investor's payoff is 2. Now, the investor might envy the allocator's fortune, and may prefer not to invest if only offered such a break-even amount (resulting in an investor's payoff of 2 and an allocator's 7 We may reformulate this cooperation motive in the language of utility theory: the welfare of each individual depends not only on her utility but also on her contributions to the utility of others. She derives a utility from seeing someone else's satisfaction increased. 8 In the economics literature, see Arrow (1972) for a discussion of effects of subtle forms of giving on the allocation of economic resources, Andreoni and Miller (2002) for general tastes for giving, Palfrey and Rosenthal (1988) for a discussion of social dilemmas, Andreoni and Miller (1993) on the Prisoner's Dilemma, Andreoni (1995) , and Palfrey and Prisbrey (1997) on public goods. 9 We may reformulate this fairness motive in the language of utility theory: the welfare of each individual will depend both on her own satisfaction and on the satisfaction obtained by the other. We have in mind both a positive relation, one of altruism, and a negative relation, one of envy. 10 For early evidence from economists that participants dislike unequal payoffs see Prasnikar and Roth (1992) or Andreoni, Brown, and Vesterlund (1999).
payoff of 0). This motive gives rise to the conjecture that an announcement of an offer amount of 2 might be ineffective in increasing investment. This leads us to modify hypotheses 1 and 2, and replace them with hypothesis 5.
Hypothesis 5
The frequency of Invest will be higher following an offer of a side payment of 3 than following an offer of 2 or 1 or no offer.
Individuals may have an inherent tendency toward cooperation, which is damaged by a mechanism that provides financial incentives for such behavior. 11 This phenomenon-crowding out -is often seen in games like ours. 12 We consider the following interpretation of the notion of crowding out. In our control treatment-where no external rules are imposed-levels of investment and splitting ought to be higher than theory predicts. In our side10 treatment, the rules are not strong enough to make Invest rational, and levels of cooperation ought to be as theory predicts. Hence, cooperation levels should be less in the side10 treatment than in the control treatment. This leads us to modify hypotheses 2 and 3, and replace them with hypotheses 6 and 7.
Hypothesis 6
The frequency of Invest will be higher in the control treatment than in each of the other treatments following an offer amount of 1 or 0.
Hypothesis 7 The frequency of Split will be higher in the control treatment than in the other treatments following an offer amount of a side payment of 1 or 0.
In our side210 and side3210 treatments, the rules are strong enough to make Invest rational, so there should be high levels of investment and low levels of splitting. Hence, the frequency of Split will be higher in the control treatment than in the other treatments following an offer amount of 3 or 2. This leads us to add hypothesis 8 (while keeping hypotheses 1, 6,a n d7).
Hypothesis 8
The frequency of Split will be higher in the control treatment than in the other treatments following an offer of a side payment of 3 (2) or 0.
Individuals may try to signal cooperative intentions. This phenomenon-signaling -is seen in games like ours. 13 We consider the following interpretation of the notion of signaling. Allocators who intend to Split will signal their cooperative intention by offering the maximum possible side payment amount. In the control treatment, there is no opportunity for signaling. In the side10 treatment, however, such signaling would imply that an offer amount of 1 leads to more cooperation: investors will anticipate that allocators intend to choose Split,a n dc h o o s eInvest; allocators will follow through and, indeed, choose Split.T h u s , other things equal, cooperation should be more likely when the offer amount chosen by the allocator is the largest offer amount possible. This leads us to modify hypotheses 2 and 3, and replace them with hypotheses 9, 10, 11,a n d12 (while keeping hypothesis 1). 11 For discussions of crowding out and its implications, see Deci (1971) , Arrow (1972) , Kreps (1997) , Frey (1997) 5R e s u l t s Figure 4 shows the fraction of participants choosing to cooperate over all 15 iterations of the game. In rounds 1 − 5, which are just the standard trust game, 58.3% of investor decisions are cooperative, which declines to 32.5% in the final round; 46.3% of allocator decisions are cooperative, which declines to 6.7% in the final round. 1415 Now, look at rounds 6 − 15. In the second phase of the control treatment, the frequency of Invest jumps sharply upward. 16 In the three new treatments, the corresponding frequencies also jump upward, though it is unclear whether this is also a restart effect or the result of change in the game. Despite those similarities in Invest frequencies in round 6, the frequencies diverge quickly: in the control treatment, the frequency initially drops rapidly and then stays around 1/3;i nt h eside10 treatment, the frequency stays around 1/2,d r o p si nt h efinal two rounds but stays above 1/5;i nt h eside210 treatment, the frequency stays around 1/2; in contrast, in the side3210 treatment, the frequency jumps upward, steadily increases, and reaches 4/5 in the final rounds.
In the second phase of the control treatment, the frequency of Split jumps upward and stays around 2/5 with variations; in the side10 treatment, the frequency jumps upward as well and stays at a sizeable level at 1/3 with variations; in both the side210 and side3210 treatments, the frequency starts at a low level, declines slightly and stays somewhere around 1/10 with variations. Table 1 reports the frequency of Invest and Split on data from the first phase (Rounds 1 − 5)a n d the second phase (Rounds 6 − 15) of the experiment, aggregated over participants and rounds. We find 14 The data from the first phase show evidence of the cooperation motive. This motive implies that investor cooperative behavior should be more frequent than allocator cooperative behavior. When we test for differences in the propensity to cooperate in the first half across the two types of players, investors and allocators, we find that the difference is statistically significant (z =2.231, pv a l u e≈ 0.026 over 5 rounds; z =1.946, pv a l u e≈ 0.052 in the final round). 15 We test for differences in behavior between treatments on session-level data from the control phase. A Chi-square test rejects the null hypothesis that frequencies of Invest in periods 1 − 5 are equal across the four cells (χ 2 =8 .9143, df =3 , p ≈ 0.030). A Chi-square tests fails to reject the null hypothesis that frequencies of Split in periods 1 − 5 are equal across the four cells (χ 2 =5.6597, df =3, p ≈ 0.129). Hence, we found differences in behavior between treatments on data from the control phase (where there should be none). In this section, we abstract from those individual differences. 16 O n es e e st h i sr e s t a r te ffect (Andreoni (1988) ), even though no feature of the game has changed. 
that, across all sessions in the second phase of the control treatment (i.e., the repetition of the basic trust game), the frequency of both Invest and Split is around 40%. 17 We now assess the impact of each of the three new treatments by analyzing the difference in the frequency of the cooperative action (Invest and Split) between the control treatment and the new treatments. During the entire second half, 49.7% of investor moves in the side10 treatment are cooperative; 55.7% of investor moves in the side210 treatment are cooperative; and 69.3% of investor moves in the side3210 treatment are cooperative. During the second half, 33.6% of allocator moves in the side10 treatment are cooperative; 13.2% of allocator moves in the side210 treatment are cooperative; 13.5% of allocator moves in the side3210 treatment are cooperative. 18 We now report results of conventional Wilcoxon rank-sum tests of the hypothesis that two independent samples are from populations of the same distribution. 19 The test of the cooperative action Invest shows no difference between the control treatment and the side10 treatments (z = −1.061, pv a l u e>0.2888). The test of Invest shows no difference between the control treatment and the side210 treatments (z = −1.091, pv a l u e>0.2752). The test of Invest shows a significant difference between the control treatment and the side3210 treatments (z = −1.964, pv a l u e>0.0495). The test of Invest shows no difference between the side10 and the side210 treatments (z = −0.707, pva lu e>0.4795). The test of Invest shows a weakly 17 The data from the second phase show no evidence of the cooperation motive. This motive implies that investor cooperation is more frequent than allocator cooperation. We do not find a significant difference in cooperative behavior in the second half of the control treatment (z = −0.218, pv a l u e0.827 over 10 rounds; z = −1.107, pv a l u e≈ 0.268 in the final round). 18 The data show some evidence of crowding out. Crowding out implies that cooperation should be less frequent when mechanism side10 is imposed than when there is no mechanism. In fact, the overall frequency of Invest is 49.7% and the overall frequency of Split is 33.6%, one higher and one lower than their counterparts in the control treatment. 19 We follow the convention that a p value of 1% or less indicates a highly significant difference, a p value between 1% and 5% indicates a significant difference, and a p value between 5% and 10% indicates a weakly significant difference. In the nonparametric tests, sessions are treated as individual observations. significant difference between the side10 and the side310 treatments (z = −1.768, pva lu e>0.0771). The test of Invest shows a significant difference between the side210 and the side3210 treatments (z = −1.964, pva l u e≈ 0.0495).
The test of the cooperative action Split shows no difference between the side0 and the side10 treatments (z =0 .707, pv a l u e>0.4795). The test of Split shows a significant difference between the side0 and the side210 treatments (z =1.964, pvalue≈ 0.0495). The tests of Split shows a significant difference between the side0 and the side3210 treatments (z =1 .964, pv a l u e≈ 0.0495). The test of Split shows a weakly significant difference between the side10 and the side210 treatments (z =1 .768, pv a l u e≈ 0.0771). The test of Split shows a weakly significant difference between the side10 and the side310 treatments (z =1.768, pvalue≈ 0.0771). The test of Split shows a no significant difference between the side210 and the side3210 treatments (z =0.218, pva l u e>0.8273).
Clearly, the mechanism has an overall effect on investor cooperation and efficiency when the allocator is able to make a very good offer of a side payment. But, even when a very good offer is possible, the mechanism is far from 100% successful. Furthermore, when only a break-even offer is possible, the mechanism's success is uncertain. There could be two reasons: allocator participants could be failing to make the subgame perfect side payments in the first stage, and, when investor participants are offered good side payments, they fail to respond optimally. We look at the possibilities next. Figure 5 shows the time series of the average frequency of allocator offers in each of the three side-payment treatments; the panel to the left displays side10 with S = {1, 0}, the panel in the middle displays side210 with S = {2, 1, 0}, and the panel to the right displays side3210 with S = {3, 2, 1, 0}.O v e rt h efirst 5 rounds in treatment side10,t h ea v e r a g eo ffer is 0.720,w h i c hr i s e st o0.780 for the final 5 rounds. Over the first 5 rounds in treatment side210, the average offer is 1.393,w h i c hr i s e st o1.607 for the final 5 rounds. Over the first 5 rounds in treatment side3210, the average offer is 1.947,w h i c hr i s e st o2.140 for the final five rounds. Table 2 reports the relative frequencies of the choices of the amount of the side payment, the relative frequencies of Invest choices-conditioned on the side payment amount-and the relative frequency of Split choices-conditioned on the side payment amount and given Invest, in the second phase of the experiment. The table shows these quantities broken down by treatment.
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Conditional Cooperation
Following the offer amount of 3 in the side3210 treatment, investors invest over 90% of the time; after investment, allocators split less than 4% of the time; allocators choose the amount of 3 almost half of the time. When allocators choose a lower amount in side3210, investors frequently invest, though they do invest more often following an amount of 2 (67% of the time) than after an offer amount of 1 (34% of the time) or a 0 amount (30% of the time); following investment after a small offer, allocators split with frequency between 26% and 47%, depending on the side payment amount.
Following the offer amount of 2 in the side210 treatment, investors invest 70% of the time; after investment, allocators split less than 8% of the time; allocators choose the amount of 2 almost two-thirds of the time. When allocators choose a lower amount in side210, investors seldom invest, though they do invest more often following an amount of 1 (36% of the time) than after a 0 amount (23% of the time); following investment after a small offer, allocators split with frequency between 33% and 36%, depending on the side payment amount.
Following the offer amount of 1 in the side10 treatment, investors invest 56% of the time; after investment, allocators split more than 39% of the time; allocators choose the amount of 1 three-fourths of the time. When allocators make no offer in side10, investors invest one-third of the time; following investment after no offer, allocators split only 4% of the time, depending on the side payment amount. Note that the levels of Invest and Split depend not only on the side payment amount, but also on what choices were available. Investment tends to be higher following a given offer decision when that was the largest possible amount than when it was not. For instance, a 0 amount is the largest possible offer of a side payment in the side0 treatment, but a larger amount was possible in three other treatments. In the side0 treatment, the frequency of Invest is 0.40;i nt h eside10 treatment, the frequency of Invest is 0.32;i nt h eside210 treatment, the frequency of Invest is 0.23;i nside3210 treatment, the frequency of Invest is 0.30.A1 amount is the largest possible amount in the side10 treatment, but a larger amount was possible in the side210 and side3210 treatments. In fact, the frequency of investment following 1 is 0.56 in the side10 treatment but only 0.36 in the side210 treatment and 0.34 in the side3210 treatment. A 2 amount is the largest possible amount in the side210 treatment, but a larger amount is possible in the side3210 treatment. Indeed, the frequency of Invest is 0.70 in the side210 treatment and 0.67 in the side3210 treatment.
We conclude that the data from investors show strong evidence of signaling. Signaling implies that Invest should be more frequent when an offer of 1 is made in the side10 treatment than when there is no offer. Signaling also implies that Invest should be more frequent when an offer of 1 is made in the side10 treatment than in the other treatments in which an offer of 1 is possible.
The pattern does not always hold for allocator. Splitting tends to be higher following a given side payment decision rather when that is the largest possible amount than when it is not. A 0 amount is the largest possible offer of a side payment in the side0 treatment, but a larger amount was possible in three other treatments. Indeed, in the side0 treatment, the frequency of Split is 0.41;i nside10, the frequency is 0.04;i nside210, the frequency is 0.33;i nside3210, the frequency is 0.31.A1 amount is the largest possible amount in the side10 treatment, but a larger amount was possible in the side210 and side3210 treatments; in side10, the frequency of Split is 0.39;inside210, the frequency is 0.36;ho w ev er,inside3210, the frequency is 0.47.A2 amount is the largest possible in the side210 treatment, but a larger amount is possible in the side3210 treatment; the frequency is 0.08 in side210; however, the frequency is 0.26 in side3210. We conclude that the data from allocators show some evidence of signaling. 20 The crowding-out theory makes almost the opposite prediction to signaling. Crowding out implies that Invest should be more frequent in the control treatment than in the other treatments following a low offer amount of 1 or 0. The frequency of Invest in the control treatment is 0.40. Following a bad offer, the frequency of Invest is 0.50 in side10, 0.31 in side210, 0.32 in side3210,a n d0.42 across side10, side210, and side3210. We conclude that there is no evidence of crowding out for investors.
Crowding out implies that Split should be more frequent in the control treatment than in side10, side210,a n dside3210 following a bad offer. The frequency of Split in the control treatment is 0.41. Following a bad offer, the frequency of Split is 0.34 in side10, 0.35 in side210, 0.39 in side3210,a n d 0.35 across side10, side210,a n dside3210. We conclude that there is some evidence of crowding out for allocators. does not have a significant overall effect on investor cooperation (versus either the side10 treatment or the side0 treatment). The side3210 treatment performs better than the side210 treatment: in side3210, allocators learn only slowly to offer the largest possible amount, but when the largest possible amount is offered, investors invest very frequently (given the usual noise and confusion in experiments). The side10 treatment performs worse than the side210 treatment: In side10, when allocators choose the larger of the two inefficient offers, investment is encouraged. However, allocators do not offer the amount of 1 frequently enough, and even following an offer amount of 1,t h er a t eo fi n v e s t m e n ti ss t i l lw e l lb e l o w100%.
The four models of Table 3 refines our understanding of both treatment effects and cooperation dyn a m i c s . W el o o ka tt w os a m p l e s : t h efirst set includes all observations; the second set is a subset of this data-which includes observations only if the investor invested. We work with two types of regression models. The first specification (Short Invest (SI)) looks at investor behavior, and the dependent variable is an indicator variable for the invest choice. The variable invest takes on the value 1 if the investor invests and 0 if the investor does not invest. To control for time dependencies, we include the variable round number (which takes on the values 1, 2,...,15, corresponding to the rounds) and an indicator variable for the second phase of the experiment (value 1 if round number≥ 6 and 0 otherwise). The main explanatory variables are six pairs: three indicator variables for each treatment (side10, side210,a n dside3210), three variables for each offer amount (1, 2,a n d3) and the interactions of those variables with the time trend variable. The second model looks at allocator behavior (Short Split (SS)) and so the dependent variable i sa ni n d i c a t o rf o rt h es p l i tc h o i c e . W eu s et h es a m es et of independent variables. The data is restricted to the subsample that follows investment by the investor.
Our next two specifications (Long Invest (LI) and Long Split (LS)) are similar to SI and SS, but add three pairs of variables designed to capture the interaction between the non-control treatments and a 1 offer amount, so that we can assess our crowding-out and signaling hypotheses. The first pair consists of the product of our side10 and 1 offer amount indicator, and the product of this new variable with the round number. The other two pairs use the side210 or side310 variables instead of side10.T oa v o i dp e r f e c t collinearity, we remove both the 1 offer amount variable and its product with the round number. Table 3 shows the results of the four regressions: coefficient estimates, standard errors, value of the log-likelihood, the pseudo−R 2 ,andtheBIC and AIC information criteria. 23 These models are not nested, so we compare them with information criteria. The Bayesian Information Criterion favors the two simpler models: model specification SI has a BIC of 2075.06 which is lower (and thus better) than the 2098.52 of model specification LI, and model specification SS's BIC of 1010.89 is better than model specification LS's BIC of 1023.87. The Akaike Information Criterion favors the simpler model for investors but the less simple for allocators: SS has a AIC of 942.26 which is higher and (thus worse) than LS's 935.64,andSI's AIC of 1998.13 is better than LI's AIC of 1999.60. Because the simpler models tend to fare better under these criteria, and because comparison of the columns of Table 3 suggests that the results are reasonably robust to our specification, we will confine our discussion of results to the first two columns-unless we need the extra variables used in the other columns. 24 23 These regressions were performed using STATA (version 11), and incorporate individual-subject random effects. 24 The two variables of time dependence (round and round number≥ 6) are jointly highly significant for investors (χ 2 =41.56, df =2 , p ≈ 0.0000) but are not jointly significant at conventional error levels for allocators (χ 2 =2 .95, df =2 , p ≈ 0.2282). 935.6428 * ( * * , * * * ):C o e fficient significant different from zero at the 10% (5%, 1%) level.
We estimate the partial effects of the offer amounts on participant choices. The partial effect of, for instance, a 1 offer amount rather than no offer in round t has the form G(β 0 + β 1 amount + β 1 amount * round + β 3 x 3 + ... + β k x k ) − G(β 0 + β 3 x 3 + ... + β k x k ) with G being the normal cdf .F i g u r e8 reports the point estimates and 95 percent confidence intervals of the partial effects of the expression above (upper left panel), for each round and for both player types. The figure also shows the corresponding estimates for both the effect of a 2 offer amount versus no offer (upper center panel) and the effect of a 3 offer amount versus no offer (upper right panel). Figure 8 also shows the partial effects of a 2 offer amount versus a  1 offer amount (lower left panel) , the effects of a 3 offer amount versus a 1 offer amount (lower middle panel), and the effects of a 3 offer amount versus a 2 offer amount (lower right panel).
The point estimates for the effect of a 3 amount versus a 0 amount are positive for investors. The corresponding confidence intervals are positive as well. The point and interval estimates for the effect of a 3 amount versus a 1 offer amount are positive. The point and interval estimates for the effect of a 2 amount versus a 1 offer amount are positive. The point and interval estimates for the effect of a 2 amount versus a 0 offer amount are positive. Hence, Invest is significantly more likely 1) after a 3 offer amount than after a 0 offer amount, 2) after a 3 offer amount than after a 1 offer amount, 3) after a 2 offer amount than after a 1 offer amount, and 4) after a 2 offer amount than after a no offer.
These four findings are consistent with hypothesis 1. Moreover, the point estimate of the partial effect tends to grow over the length of the session. The differences are substantial and become stronger as participants gain experience.
We also see that Invest is, initially, not significantly more likely after a 1 offer amount than after a 0 offer amount. However, the point estimate of the effect increases over time; it becomes significant after three rounds. To the extent that this effect is significant following either a 1 or a 0 offer amount, this finding is at odds with hypothesis 2, according to which frequencies of Invest should be the same following either a 1 or 0 amount. On the other hand, the finding is consistent with hypothesis 4.
We also see that Invest is significantly more likely after a 3 offer amount than after a 2 offer amount. However, the point estimate of the effect decreases slowly over time; it becomes significant in the final
The two side10 variables (side10 and side10_round) are jointly significant for investors (χ 2 =7 .77, df =2 , p ≈ 0.0229) and jointly highly significant for allocators (χ 2 =2 1 .61, df =2 , p ≈ 0.0000). The two side210 variables (side210 and side210_round)a r ej o i n t l yh i g h l ys i g n i ficant for both investors (χ 2 =1 7 .20, df =2 , p ≈ 0.0002)a n da l l o c a t o r s( χ 2 =1 5 .65, df =2 , p ≈ 0.0004). The two side3210 variables (side3210 and side3210_round)a r ej o i n t l yh i g h l ys i g n i ficant for both investors (χ 2 =1 6 .57, df =2 , p ≈ 0.0003) and allocators (χ 2 =9 .39, df =2 , p ≈ 0.0092). The two side_1 variables (side_1 and side_1_round) are jointly highly significant for both investors (χ 2 =2 9 .48,d f=2 ,p ≈ 0.0000)a n da l l o c a t o r s r r r r r r r r r r three rounds. To the extent that this effect is significant following either a 3 or a 2 offer amount, this finding is consistent with hypothesis 5, according to which frequencies of Invest should be lower following an amount of 2 than following an amount of 3.
In Figure 8 ,w edoseelargedifferences in point and interval estimates of the effects of the offer amounts on split choices for allocators. The point estimates for the effect of an offer amount of 3 versus an offer amount of 0 are negative, but the effect, while significant at first, becomes insignificant as participants gain experience. Similarly, the point estimates for the effect of an offer amount of 2 versus an offer amount of 1 are negative, but the effect, while initially significant, becomes insignificant. The effects of an offer amount of 3 versus an offer amount of 2 are insignificant. Similarly, the effects of a 2 offer amount versus a 0 offer amount are insignificant with the exception of the first two rounds. In contrast, the point estimates of the effect of an offer amount of 3 versus an offer amount of 1 are negative and significant. Furthermore, the effect increases over the length of the session and becomes substantial. In contrast, the point estimates of the effect of an offer amount of 1 versus an offer amount of 0 are positive and significant (with the exception of the first three rounds). Furthermore, the effect increases as participants gain experience and becomes substantial. These findings, taken together, are inconsistent with Hypothesis 3.
Note also that the larger the difference in the offer amount, the smaller the partial effects on allocator choice. For instance, the difference between offer amount 1 and offer amount 0 is small, and the partial effect on allocator choice is positive; the difference between offer amount 3 and offer amount 0 is large, and the partial effect on allocator choice is negative.
We move to the partial effects of the treatments on participant choices. The partial effect of, for instance, the side10 treatment rather than the side0 control treatment in round t has the form G(β 0 + β side10 + β side10 * round + β 3 x 3 + ... + β k x k ) − G(β 0 + β 3 x 3 + ... + β k x k ) with G being the normal cdf .F i g u r e9 shows, for rounds 6 − 15 and for both investors and allocators, the estimation results for each of the non-control treatments (upper panels). Figure 9 also allows us to make pairwise comparisons between treatments (lower panels). 25 The six panels show point estimates and 95 percent confidence intervals for the effects. We see little evidence of crowding out: the point estimates for the effects of each non-control treatment on allocator choices are negative, but the effects are small and insignificant; the corresponding estimates for the effect on investor choices are negative (with the exception in the first two rounds of the side10 treatments), but the effects are small and usually insignificant. In addition, we fail to find substantial and significant differences in cooperation frequencies between the non-control treatments (with the exception of the first five rounds in the comparison between the side210 and side10 treatments). Crowding out, as we defined it, requires that cooperation frequencies should be lower in the control treatment not only following no offer, but overall-including a 1 offer amount as well. Figure 10 reports this overall partial effect on frequencies, combining the effect of the treatment, the joint effect of the treatment and a 1 offer amount, and the observed frequency of the 1 offer amount in the treatment. 26 The overall partial effect of, for instance, the side10 treatment rather than the side0 control treatment in round t has the form G(β 0 + β side10 + β side10 * round + p(1|side10) * β 1 offer amount * side10 + p(1|side10) * β 1 offer amount * side10 * round + β 5 x 5 + ... + β k x k ) − G(β 0 + β 5 x 5 + ... + β k x k ) with G being the normal cdf .F i g u r e10 shows, for rounds 25 The estimation of the effects is based on model specification Short Invest (SI) and Short Split (SS). 26 The estimation of the effects is based on model specification Long Invest (LI) and Long Split (LS). Round r rrr r r r r r r r r r r r r r r r r 6 − 15 and for both investors and allocators, the estimation results of this overall effect of each of the non-control treatments on choices. We fail to find substantial and systematic differences for the treatments for investors (with the exception of five rounds of the side210 treatment in which the predicted effect is significantly negative). These results cast doubt on our crowding-out hypothesis 6.W ed ofind systematic differences between the treatments for allocators as the point estimates are negative; however, the effects are not significantly different from zero. These results cast some doubt on our crowding-out hypothesis 7.
We now test hypothesis 8.F i g u r e11 reports the overall partial effect on Split frequencies, combining the effect of the treatment, the joint effect of the treatment and a 2 (3)o ffer amount, and the observed frequency of the 2 (3)offer amount in the treatment. 27 Figure 11 shows, for rounds 6−15 and for allocators, the estimation results of this overall effect of each of the non-control treatments on choices. We do find systematic differences between the treatments for allocators as the point estimates are negative however the effects are significantly different from zero in only five instances. These results cast some doubt on our crowding-out hypothesis 8.
We turn to our signaling hypotheses. Recall that these hypotheses involve interaction between the 1 offer amount and the side10 treatment. We look at the effect of a 1 offer amount versus no offer, conditional on the side10 treatment, and at the effect of the side10 treatment versus another non-control treatment, conditional on a 1 offer amount. The partial effect of, for instance, a 1 offer amount rather than no offer in round t in the side10 treatment, has the form G(β 0 +β 1 offer amount * side10 +β 1 offer amount * side10 * round +... +β k x k )− G(β 0 + β 3 x 3 + ... + β k x k ) with G being the normal cdf .T h ee ffect of the side10 versus the side210 treatment, conditional on a 1 offer amount, has the form G(β 0 +β 1 offer amount * side10 +β 1 offer amount * side10 * round + β side10 + β side10 * round + ... + β k x k ) − G(β 0 + β 1 offer amount * side210 + β 1 offer amount * side210 * round + β side210 + β side210 * round + ... + β k x k ).F i g u r e 11 shows the estimation results. 28 The panel to the left shows the effect of a 1 offer amount, conditional on the side10 treatment. The effect is initially insignificant but turns positive, substantial, and significant for both investors and allocators (in this treatment, participants are more likely to choose cooperation after a 1 offer amount than after a 0 offer amount). The remaining panels tell a different story: there is no persistent increase in the frequency of allocator choices following 1 offer amounts in the side10 rather than in the side210 or the side3210 treatment. For investors, there is a significant and substantial increase in invest frequencies in early rounds, but this effect declines over the length of the session, becoming insignificant by the end of the session. We conclude that the evidence for signaling is mixed. There is little indication of signaling by allocators, but a belief by investors that allocators are signaling (when they are not). 27 The overall partial effect of, for instance, the side210 treatment rather than the side0 treatment in round t has the form G(β 0 + β side210 + β side210 * round + p(2|side210) * β 2 o ff er amount * side210 + p(2|side210) * β 2 o ff er amount * side210 * round + β 5 x 5 + ... + β k x k ) − G(β 0 + β 5 x 5 + ... + β k x k ) with G being the normal cdf. The estimation of the effec t si sba s e do namod e ls pe ci fication similar to LI and LS, replacing the 2 offer amount variable by the 1 offer amount variable, the 2 amount*round variable by the 1 amount*round variable, the 1 amount * side10 by the 2 amount * side210 variable, and the 1 amount * side10 * round variable by the 2 amount * side210 * round variable. 28 The estimation of the effects is based on model specification Long Invest (LI) and Long Split (LS). 
Discussion
We know of a few experimental studies which evaluate the performance of the compensation mechanism. Our study is the first investigation of the mechanism in a trust game framework. This is a much simpler game than the one used in previous studies, but it is still a difficult test case: In our setting, there are two decision variables for allocators, one decision variable for investors, and backward induction of both allocators and investors is required. In addition, the multiplicity of equilibria raises a coordination problem. We assess the overall performance of the mechanism. Then, we isolate causes for the mechanism's success and failure by revisiting our series of experimental games.
We find that our mechanism is quite successful, and its performance compares favorably with the experimental results for other efficiency-inducing mechanisms. We saw that 67.00% of the time allocator participants made offers that should induce cooperation when efficient offers were feasible. Nevertheless, this offer rate is well below 100%.F u r t h e r m o r e ,77.67% of the time investor participants responded with cooperation when receiving an efficient offer. Consequently, 62.5% of the time participants managed to achieve the efficient outcome when that was possible. In contrast, 44.83% of the time participants managed to achieve the efficient outcome even when it was not possible. In the final round, 68.33% of the time participants managed to achieve the efficient outcome when it was possible, and only 30.00% of the time participants managed to achieve the efficient outcome when it was not possible. Thus, the overall effect is significant, substantial, and sustainable.
We interpret these numbers to show support for the contention that if individuals adjust their behavior to that of the other player in the game, searching for choices that give them better results, and if they are able to gain experience in a simple enough environment, then the compensation mechanism works well. Chen and Gazzale (2004) look carefully at the dynamic properties of a generalized version of the compensation mechanism. Their game is taken from the literature on externalities and it is a bit more complicated than ours. They find that supermodular games converge significantly better than those well below the threshold for supermodularity. Supermodularity is a technical property of games that ensures convergence to equilibrium under various learning dynamics. Andreoni and Varian (1999) assess the compensation mechanism in a prisoner's dilemma. In their experiment, participants first play a prisoner's dilemma, then a modified version. In the modified version, prior to play, each player chooses how much to offer her opponent in exchange for cooperating, and then each player is told what she has been offered to cooperate. This mechanism changes the equilibrium to one in which both players cooperate. Andreoni and Varian do indeed find more cooperation under this mechanism, but the increase was much smaller than predicted: cooperation was higher than predicted without the mechanism, but much lower than predicted with the mechanism. The overall frequency of cooperation is 22.9% without and 54.5% with the incentive scheme. Charness et al (2007) assess the mechanism in a series of prisoner's dilemma. They confirm Andreoni and Varian's result: overall cooperation rates are between 10.8% and 17.5% without and 42.9% and 68.1% with the incentive scheme. Both prisoner's dilemma studies find no evidence of learning; both suggest that individuals are motivated by fairness.
In our setting, we saw evidence of the presence of investor fairness motives as well (Hypothesis 5;T a b l e 2,F i g u r e6 (middle panel), Figure 8 (bottom right panel)). Some investor participants seem to be averse to extremely unequal payoffs; this aversion might have lead to more frequent cooperation when the offer amount is 3 than when the offer amount is 2. However, it seems that this aversion goes away as participants gain experience (Figure 8, bottom right) . Nevertheless, this phenomenon has a negative overall impact on the effectiveness of the mechanism.
Bracht et al (2008) find that the compensation mechanism performs very poorly in a public-goods setting. They find very little evidence of learning. They conjecture that the mechanism is ineffective because it undermines intrinsic motivation for cooperation, and provides only weak incentives as actual subsidy rates are indeed well below the efficient level.
In our setting, the offer amounts in both the side210 treatment and the side3210 treatment are initially much lower than predicted. We found some evidence of systematic crowding out but we were not sure whether the effects are reliable ( Figure 10 , middle and right panels). In any case, this phenomenon seems to have a small negative impact on the effectiveness of the mechanism. 29 We also considered signaling theory, according to which a choice by the allocator of the largest possible offer amount is a signal that the allocator intends to split the proceeds of investment-even if this amount does not change the allocaotor's best response after investment from keeping to splitting. In treatment side10, we found strong support for investors' perceptions of signaling, and for allocators actually signaling ( Table 2 ,F i g u r e8 (top left panel) and Figure 12 ). However, allocators do not choose the offer amout of 1 frequently enough to allow for the perception of signaling (Table 2 and Figure 5 (left panel)), and whenever allocators choose the offer amount of 0, investors are more reluctant to invest than in the side0 treatment ( Figure 4 (left panel) and Figure 6 (left panel) ). Hence, the net effect of the side10 treatment versus the control treatment side0 is positive but not significant.
6C o n c l u s i o n
We considered the compensation mechanism that was applied to the trust game. We saw that the mechanism is largely successful at implementing efficient outcomes: when offer amounts of side payments that should induce investment are possible, allocator participants make such efficient offers 67% of the time; when efficient offers are received, investor participants respond with cooperation nearly 78% of the time; participants manage to achieve an efficient outcome-when this is possible -63% of the time.
We compared the mechanism's performance in our simple game with the performance in more complex games reported in previous studies. We conclude that the compensation mechanism is successful if the setting is simple; indeed, our participants were able to exploit the option to encourage the other player to play cooperatively, even though they had only a few rounds to gain experience. Nevertheless, even in our environment-possibly the simplest setting in which to implement the mechanism in an experiment -the mechanism is not 100% successful. We designed three treatment, side3210, side210,a n dside10,t ofind out what makes the mechanism successful and what makes the mechanism unsuccessful.
In our side3210 treatment with S = {3, 2, 1, 0},e fficient offer amounts of side payments, s =3and s =2, were possible. Initially, offer amounts were very low. However, allocator participants slowly learned to make efficient offers. We conclude that allocator participants' learning to make efficient offer amounts made the mechanism successful.
In our side210 treatment with S = {2, 1, 0},i n i t i a lo ffers were very low, but allocator participants slowly learned to make the efficient offer, s =2. However, even when allocator participants made efficient offers, investor fairness concerns might have led some investor participants to choose non-cooperation. Furthermore, when offers were too low to make cooperation rational, a natural tendency to cooperate was repressed by the introduction of weak incentives. These factors distort the incentives presented by the mechanism; the overall effect is that the side210 treatment is not effective. This finding is surprising as we found strong evidence of investor perception of efforts of allocator participants to signal cooperative intentions in all treatments.
In our side10 treatment with S = {1, 0}, only inefficient offer amounts were possible. Once again, we found strong evidence of investor perception of signaling, and, in addition, of allocator signaling. Nevertheless, these behavioral tendencies while strong, are not strong enough to assure effectiveness of the mechanism when efficient offers are not possible.
We conjecture that a treatment that allows an offer amount of 4 (and an equal split of the returns following this offer) could highlight allocator discomfort with unequal equilibrium payoffsi no u rside210 and side3210 treatments. This could be an interesting direction for future research. 30 30 Estelle Midler suggested this modification for future research.
This appendix contains the instructions for the side0 treatment, the side10 treatment, the side210 treatment, and the side3210 treatment. The instructions for the first half of the treatment are the same.
Instructions-first half of experiment-all treatments
You are about to participate in an experiment in the economics of decision-making. If you follow these instructions carefully and make good decisions whenever possible, you might earn a considerable amount of money that will be paid to you in cash. If you have a question at any time, please feel free to ask me. We ask that you not talk with the other participants during the experiment.
This experimental session is made up of 2 halves. The first half lasts for 5 rounds, and the second half lasts for 10 rounds. Each round in the first half consists of one play of a simple investment game, which is described below. Each round of the second half consists of one play of a more complicated investment game, which will be described after the first half has ended.
The investment games are played between 2 players, called Investor and Allocator. Before the first round begins, each of the participants is randomly assigned one of these roles; half will be Investors and half will be Allocators. Participants will remain in the same role throughout the experimental session.
In each round, you will be randomly matched to a player of the opposite role. You will not be told the identity of the person you are matched with in any round, nor will they be told your identity-even after the end of the session.
The sequence of play in a round is as follows:
1. The Investor has 2 points and chooses whether to Invest or Not Invest them. 2. If the Investor chooses Not Invest, the round ends, and the Allocator has no decision to make. If the Investor chooses Invest, then the investment is successful, yielding 8 points. The Allocator chooses whether to Split these 8 points or Keep them; after this, the round ends.
Scoring:
• If the Investor chooses Not Invest, then the Investor earns 2 points and the Allocator earns 0 points.
• If the Investor chooses Invest, and the Allocator chooses Split, then the Investor earns 4 points and the Allocator earns 4 points.
• If the Investor chooses Invest, and the Allocator chooses Keep, then the Investor earns 0 points and the Allocator earns 8 points.
So, if you are an Investor, your score in each round will depend on your choice and, in some cases, the choice of the person you are matched with. If you are an Allocator, your score in each round will depend on the choice of the person you are matched with, and, in some cases, your choice.
Payments:
At the end of the experimental session, two rounds are chosen randomly: one from the first half and one from the second half. Each participant receives, in Pounds, the total number of points he/she earned in those two rounds. Each participant additionally receives £5 for completing the session. Payments are made in cash at the end of the session.
